Abstract (Basic) : JP 9061109 A 

The appts Includes a source (100) that irradiates light beams with 
two different frequencies ( omega 1, omega 2) . The beam with first 
frequency is led along the reference path to a mirror (183) on the 
object whose distance is to be measured. Part of the beam with first 
frequency and the beam with the second frequency are led to the mirror 
on the object through a polarization beam splitter. 

The optical path length (D omega 1) of the beam of first frequency 
that is led along reference part is measured. The optical path length 
(D omega 2) of light of both first and second frequency is also 
measured. Based on the difference between the computed first and second 
optical path lengths, an arithmetic processing unit calculates the 
geometric distance (D) of the object based on the relation D=D omega 
1-K omega 1((D omega 2-D omega 1)/(K omega 2-K omega 1)) where 
fxmctions K omega 1, K omega 2 give the wavelength dispersion 
characteristic of refractive index for the two frequencies. 

ADVANTAGE - Prevents reduction in measurement precision due to 
variation in environmental condition. 
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it-f iifcP B S i&if A-^tf 04 i: |nI«{cM36ifc* 
[00301 PBSl 2 3«FND36<Op-«36tC*tU 



36«0363 2 6 1 p-{g36<OFND363 2 7CD-SS0363 
3 0$r^L. ^L^2o<?)36 (363 2 9 : JS^o) 
„ . 363 3 0 : jlISaSa),2 ) «fli36«#t'<OSiailS2 1 
2fc:ASfr«.. f^3. FND36<Op-{i36{CJtt^PBS 
1 2 3<0}l36ifc{J. 363 3 0(C«LT363 3 2<7)^*i 

ioofgssfc^i.j:piciait$nTv^4, iiT. ja 

max iZX h^mik 1 8 3 <^fi^^S{ST<^lI 
Sfc^«.PBS12 3S:^tfeSHG36{i. SHG^ 
•yh7-f;W^- (^S[it7-f/l':J') 17 2T'^*itli 
-Hi-Kl£«S^^. 363 2 9t363 3 0{iffl36«?:jffia 
■tSitfcioTTPt. i<0T^S96««iaj«2 1 2T 

36«3ESi$fv. m^ffmLBc(/m^m(nmm^ 
<^^i^\n:mm^^ 0 2 1 UTa!i^«imiiS2 o 
1 {=aj*$its. jis«iijsia2 0 1 M^TXi-y^ ym 

SrfflV^Tfirffl^aiSLTiiD. #SSfi-t4 0 1 

^4 0 20h'- hmS^O^IISrai^-rS ^ fct'. SI 

^as! (^iiii 18 3) com^m^?> zbis^x'^ 
iif. PBsi 23ff>m^mfsmmtt<m 

t'-AXTU y fc P B ST'f^-ri. 
ZtiJ^T^^. CliO^liSlcOPBS 1 2 30figt:h' 
-i.xrU -y^-^rS^. ^{ffl («?aiS2 1 811) (C^ 
ia6i:=5rS363 2 6 -y h-?-* i 3 tip B SJ-sat 

[003 1] PBSl 23T-Rlt$nJtp-«36<OFN 
D363 3 2 (mmton) . SHG3t3 31 (S«d»a) 
2i) JiBS 1 34{::J:'3-SS^§ixl). BS134T 
misfit: 2oi7)mi[036{iD M^A>/i,^SSE:S^^JIi 
S^14 3{Ci-?T. 363 3 3 {mmLoou) . t363 
34 (S«»«2,) iiC^KSill.. 363 3 3. 334 
li-eit-fitfig^-;? 2 1 5.2 1 6{CAItL. 
-^215. 21 6J436M«oajSt:&|6]<^^S:a!^L. 
^■<7)«jajm#5 0 5. 506mM.^202iZtii:ht 

[00321 ^/vT. BSl 34$r®i§U;t20cora^ 
<0363 3 5 (^1*1^6)2, ) . 363 3 6 (JSJS^Wia ) M 
SUG^n=i-\9 2\Z7J^h. SHG3ga§g^l9 
2lwAltU^2O<^36(05*>363 3 6ttSHG^S^ 
19 2tJ:-5TSHG^$tl.SHG363 3 8 (mmi 
<^n' =2<a,2) fc^l.. SHG36338 imm. 
<a,2' ) i:363 3 7 (fSmL<^ii) bM=^mL. ^JfJlS 

2i8fcj:oT-?-oT^3&5«iai$iii.. [23. ^iwr 

J4*S*<. eiaiS2 17.21 8<7)|JrtC«FND36Sr* 
•yh-rSJt«)tf)®SaS7-f;W^'^EaL. SHGim^ 
^=^19 1. 1 9 2i&aaL:t^iJ®'3rFND3fc^ffia$ 

(0033]k::-»)T. 2|^<^Jg®-C{i S H G3£«i3R 
^191. \92<rmmbLXKTPt:m\^X\^hifi. 
3631 7. 363 3 6<0|i36:frfi»4SHG3^$ixS::fc 
K:J:01i36:frtfc&«lHHS-rs. fi!oT. 363 1 8f:363 1 
9X1^363 3 7 1 363 3 8li^<0i iTJi(B36*fi*«S 
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h-mmhi^. ^(onmt lxh, mta. mm^ 
[0034] d Lx^titmif^h^mm^ 

4 0 7 t'^t^mZm^A 0 6ttfiffitf2 0 3 JCA:>3§ 
its. fiffltt2 0 3{i. '\Tor'f :/S$:ffl(r^Tt9)*>r 
mM^4 07b<^hmZim4 0 6 tc7)h'-MgS[ 

ffin-2 0 3ii:immi^mthm^4 o s mn^ 

202fc:a}:ft-fS. i<om#4 08« (8)S<DCD 

(0)2) -D (o),) 3 tCffli-ri.t>iOT'J>l.. ^ 
CTtijacOCiS^-^' 2 13. 214. 21 5RX/2 1 

e^m'^xmi}*^imtti>^(^MmwimE-r?> 
miz-y^^xmrnti, 

10 0 3 5] t-f. •?-fl-ftLO{aa^-:?<0ffiB)cK:oV> 

(b) fcrS^i^lC, UVX5 01t5t®^^^^5 0 
2!6«rt@!SixTv^l., tt:. l^yXdOlb^m^m 

1-5 0 2 fcjiffijsdTt'ttgmT-f ft-pn*fiea?ixs. 
%^wm=F5 0 2{i. ^a^)is^^^^7t^l^ ( f p ) 

h(r)\£'-J^Xii(^ V<nm. ( d t a n <9b ) ^St-ff-t 

m^hZtifiT^H,(nX'f)tHSmXo^j:{>(OTt 

riT99) . CCDtfc{44i«ll7* hf ^T^'^'^ 

(iai8701) =a • (fti^7 11) 
) +d • (fia7 2 

fflL. ttti^Hf A*. -fi-e, (9) ^^fflv^rniw 

#. «iaS§202J4. :Ltlh<nmLSi. b. c. dSrffl 

v^T ( 1 0 ) ^co*n<tt«*tfv\ 3IS«<oaj|*«g<^ 

(I8ltl7 02) = (IS&70 1) - C 
+ c • (ftgl7 2 1) +d • {Mkl 

^m.m%x'\i^.iz±.tx\^hw,^^mm 
fSfriisA\zLxmm^{cxhhk^ZLx\^hifi. 

0. 8 5inradTftr)fe, jgiRiEllt ftlS7 0 
2t<^II^J-c7)^{il|{4, 0. 28mradt^rO. i 

[ 0 0 4 11 1^3. m.<^mn^im,th&.w.z-y\\ 
x\i-stitLhm.<m^t^i-mi^j:<. sissii s 



[00 36 3 %(7:^im.thmmmm 

tS. Cvl-CJi. fi[{S^-:?2 1 3. 2 14*»^,0«iaj 

0 3 . 5 04 ^m^yz. wm^mi<r>m^4 o 8 
L/s; S8 ( b ) ff)mm i liscki^iiis? 1 2{4{as 

1 3*»^a}:ftS*iyt«aim^5 0 3*«5rrb'- 

[00371 I^St. ra<7)ia«|721. 722{4fiS 
■ *-^'214*>4,ai:'jSfi^«l!lJfi-f-5 04*«S^-rt'- 

-n^mizm^h. ttz. SB (a) (ommiom 
^mi.zii^^xmmm^i'mm.mtfimnf^L^j:^^^ 
x7^a-r4oofcft;tT. ^^essj&^fcns 

(;fCS^) i&ift{tTffl^i&tTo/St#<^fiffltf2 

0 3*»<?><7)ft-^4 0 8t-AS, ^3t. MSilOlffym. 

^\mm<7)iio\izm^m:^i>ixx\.^hffix\ :i<7)b 
m.. fissmzLiiifi^xm.'thiiff)b^x.t>ti 
m.izx^xmixni-fx'hi>. 

[0 0 3 81 U»U l9KK»4ll!|»7 0 1<0J:dK^jN$ 

m-h^<7)mn^ffymi^zi:hh<nb^x.hixh. 

I«l«<0gg«fl!«^j5^tft»7 11.712.721. 

7 2 2<7im.^b . -^Ol^^^i^^taiSl ( k t 
+ e) b(n^&\iZi.-:>xm-Zbil^X%h. 
[00391 

[S:9l 

+ b ■ (ftl8712) +c • (Ift«l721 
2) +kt+e • • • (9) 

iS702) S:»ajLTV^S. 
[00401 
[StlOl 

a - (ia«711)+b- (ttS7 12) 
22) D • • • (10) 

s<^mnz^omti^Bih*)iz< \ymxhtnimm 

5. 2160J:d^J©STT'^tBtTt>J:v\ ;<oJ:d^ 

^<mifim^:mtthf^\izm.-th m& 2 

(omn&comm-mcoihii <oa ^ s <oti4^ 
<. mi<^xotzm(^mms^-ifiwst, m 
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[00423 W±<Oj: 0 iZtxmnM2 0 2(i, Mm 

sOTiss^iaffin- 2 0 3 mm (^-^4 0 8) mfo. 

St-^213. 214. 2 15, 216ff>^<7)m 

nmmminm^-sos. 504, 505. see) 

[0 0 4 3] f:C:-?>t\ J:^<7)2o<Ojga8a^fflV^3t® 

ji*, 0 1 -Cti 2 o<oJ§a[jR<03e{i3feSi*» 4. P B S l 2 4 
tCAif-rS*T«®ai/P B S 1 2 4*»^>g«ilSI2 1 8 

m^mimx'^ifi^mmmmcom^ 

t-yx. wizmmm±^^xhn\.\ 

[ 0 0 4 4 ] t ^ ^ t\ ^mmmmxii 2 -^jgjsaa 

mi83(om. (0(0),)) m^tx\^hiiw 

18 3<7)^S-g!^L-Ci»fl!i5^v\ L*»L. FN 036 

•c^fiiiii 8 3ff)mLim^-ri:^tf^mmmtiim 

PBSl 24{CASttS3K32 li:3t32 
2ff&mizm.tiiS2 1 SfcJiJ^Siifc^rS**. 85 
^J: e fcP B S 1 2 4<OM3i6lt*«ai&Wni*v^fc 

#!im(3t^ii^>c03t{iASffS. Cl-IT, SH 
G3tliJSj!SS7 < yl-rJ' 1 7 1 . 1 7 2 J: oT-Hi-fciffi 
i:j!(«-C§53&<. FND3eJiPBS124, 1 

2 smmizx '^xm^^*)ffmsimh-sitmm 

h. U»t. i<Op|ISat^|.FND3tl4SHG^ 
^i=-l 9 2lZXr,XSHG^mtl&ZtliZX'jX^eo 

mp+^izm^tihtzmtun^mm^mBuz^ 

±^j:^mRif^^j:^^<r>X'$>t. ZtLli. suG^mm 
'i'izi'^X^^fihSH G^cmmi S H G^lg^ 

izmtiFNDtftm&(02mizimL. ^co^m 

*«fc*'fc'*»l%8e-C*Si:V^3aA*»^>T*S. U 
*»t, ^ilSil8 3<03g{aiiStSHG3t«:fflV^^cJi 

fra<op B s 1 24mm,<7)!smx'mmiz^ 
!tiiii2'y(^(oo*>mmLy^ii'i'izX'yXi(Dm& 

i&m^hZ}:^Xt^miFND^(0;^X'f)h, U 
PBS124, 12SiZi'jXm^St^j:hS 
HG3l£A<-H)-tC{S«$n=5:V^t. SHGJttiSHG^ 
^^1 92i&ii->Ttl?ri^<OFND3t<Oj:3{CSHG^ 

8i$/x-f ^c-eo* tsjs-ts t:mmm^iKomns. 

izmiSHTt^mi)^^. 
10045] (8) iCtCtJftSD («,) Xtf 



CD (0)2) -D (o),) D {i:rn^'n^ih2 0K 2 
0 3*»^)aj:>]$h.sfi^-fe:ffli-ri.*<. {ifflit2 0 i-r 

^i6i9it|>D (o),) tmSsf2 0 3T^ibhithD 

(<oi) imM<^iTmifim^j:h (mi^20 3ffmmi. 
mmizmim\i^t^j:\'^) . u»t. 
^t:#sa3eif&{ix7^A-r4 0 oTa*)tfCJ30 . is 
tz. mmmm<t!>mzi:r>xmmtzm&m 

h2'?<^^<r)m^t:m^ttili. CD («,) -D 
(o),) ) 2:^161. ClfctlSl^t^S. 

[0046] &±(ox 0 fc, ^msi&mmxim9izit 
^xmm'>iz'thztm^ht:»). oxh^im 

■t?>ZttfiX^. ^f>lz. ^<7)x^-xf:'^tiX^ hf:: 

mmm^mmhmitth z t a^xt fz . t 
mijmm^mmzti^t:, 

[0 047] pia, 2|s^te«0Jg®-C{iPBSl 2 K 12 

3. 133. BS131. PBS132. 133. 13 

{ciS«U-Cv^i*J, iO^fSttJi, 3tiS101<0FND 

3tSt^SHG3t<03SiS. SHG^giS^19 1. 192 

ffymm^. m^mw. 212. 217. 218^ 

xm.-thzbmtL\\ i^fc. sHGgE^s^i9 
1.19 2 <n^cmimi±j&^i. 0 iz 1 %*giss-c& 

4. Jti6. ^aiffi2 11.21 2{c:ASfr«.3t05i]^l4j& 

-fhf^imzm^^hztmtiw tt^. mtami 

1.212 tcAlfrS P s -«3£co3to3Sl 

mii'mn&b^j:i>xdiizm[ti>zbmtu\ ms 
[0048] meff^mimfom^mmxw^ttim 

mtit^X. (8)S<0CD (o)j) -D (o),) D i&SI 

f+LTSiHSJi^-ri.. 3feS101*»^FND3t301 
fcSHG^3 0 2A«aj^S. 3t3Ol{402fc^«fc 
A/2«:g«16 1i:PBSl 2 1{=J:oT3K303t 
3te3 0 4 i: (w^St^nS . 3t3 0 3{402 fc I^^Kilft 
1 1 2t:J:r>-C^«ia3gP*S»tt3K3 0 5i: 
=SrS. £3 04l4iS8m^P2:gtt1'{CPBSl 
31T'3t3 0 5i:|5Ha-cajS*Sn&. 3K3 0 

4, 3 0 5J4BS1 2 2fcJ:-9-C-Si!*«RStSii (3K3 
08. 309) . BS122t:AoTRIt$^3t30 
8. 3 0 9l4:iTO<0(i3t«?raa^l.C:tlcJ:'5T^ . 
■fS. ;0T^I4«!aiS2 1 lT«!ai$*t01<7)ISiR 
i:liafc:#.^^#4 0 1 1 tTfiffllf-2 0 1 fc:ai:^)$fi 



(9)' 



?$g3¥9-6i 109 



S . B S 1 2 2 im§ Ifi. 2 OC05£«&;^^'^ 
(36320, 321, 322) . PBS124K: 

^<m. PBsi 24*»<5>Pi«iTa3Sfri. (3^3 

26, 327, 328). 36326, 327, 328Ji 
aitlimcPBSl 2 3tJ:0, 3t3 2 6t363 2 7 
iij!m7 ^/k^' 1 7 2S:Sja-rs. 

Jitm7.f;1^^17 2i&^Ufe363 2 9, 330li^ 
S^<0ffl3e«S:^JStSC:t{cJ:-5T^PL, Z<0^» 

mimm2 1 2{=i-9T^ai$*ii.. 36«iajS2 1 

ffltt2 0l{=a5:^j$ns. efflH-2 0UiHli:P«fc: 

^Tv^r^ ymi:m\>^xmim^4 o i i:a!i:Sfi^4 o 

0 4mnm2 0 2iztii:bti>. 

[0 04 91 -Jr, PBSl 2 3l:3ijat7t2o<OM63 
31, 3 3 2liBSl 34{=J:-7T-g?*^RSt$il, B 
S 1 3 4 TSit § tut 2 00360 p F N D3e 3 3 6 (i 
SHG^ISI^19 2TSHG36t:S^$*l (363 3 

8) , SHG^^i^$:SjaL^SHG363 3 7fcT^ 

&m^40 9ttxmmis2 0 2iziii:tj^ti?>. 

B S 1 3 4 ^iSS L/i 2O036»i«ll^(i«?- 1 4 3 fc 

J: -5T -J-^^O^^mojt 3 3 3, 334 iz-m^tl 
^. 363 3 3, 3 34Ji'en'eix{aS^~:?215, 2 

1 6{rAStL, 01<^ISt|3I«{=36SRoa}StfrlfiJ<^ 
aS-eiaiStll.. eS^r-rJ'lijtSSS, 334<om^ 

0 5 0 6i: tT«^20 2^^^^i:>3f 
S. «KS2 0 2{i, {mtt2 0 li>^hiii:fJ^tlhm. 
<i^4 04, ttai«2 1 8*'A>ai:^l$ilS»9>4>^iB^m 
^40 9atffia^-:J'21 5, 2 1 6*>/oaj:^§ixS 

«!ajm^5 0 5, 5 0 6*»/5>iaiosati5i«ic»i6ii 

18303Sc7^D^«»-rS. 

[ 0 0 5 0 ] i: ; ^T', SiajS2 1 8*><5>aj*§*l.St9> 

#^rv\o*"), (8)^<o CD (6),) -D (ft),) D 

§^v\ -?-::-c', ^(7)ijmi:m\uz^^Wi^im^4 
0 2 tew LT 9 0 smifirnfim^immm 
^(oimtixii. ~WLmzmt>tix\^&ifi. mt 

Jf, «a5S218rt{Cfet^t:, AI«-&T#36€-2oO 

=Fmt^zms^mL. ^mm^iik=Fmt(^-^tzn 
ixmi}(o^mtmisi:9 0Btr(yix^tiii. -eo 

2oo^g^lc J: ^X^%t>tit:2^m^i}>h-^ltiim 
:^<OT*36oCHi^9 0K■^^.•t:t^^)^^^i, ^m^^ 



m'mm^^hm, tti. ^:^gsi?g-?i9 2{cA 
fitti. 2^m^<7)^ff)if*>iyii^ij</)mm.(7>m 
^ihhmmsLfx^^M:. siss2 0 2o+t"iga 

S f {cS-:?v^Tll^«i«i^^f 3 i: {: J: ->T 1 9 OSa 
ffi<o-m^2oofi-^?:i#l,c:t*»f&, mUiz^c/) 

ijm^mticitifix'^h, 

[005 1] t)t, @60$IS»ai(^a^R«(:, 

iI:g36»o;*0)SJ7$SEI6S-«iaj-rSi fc3!j<»t l\>\ 
-eofcft, jttS36»i':ii'K036»{ixrf-A-7'^-ca3 
ifc*»»*Un PBSl 24K:7JfrS3OC0 
36oa-^, 36320, 3 21O-g5«r]iX0ajU, 
36 3 2 1 S: S H G^f S C: 1 1 J: ■C36 3 2 0 1 36 3 

Lxm^'^&zbmtLw 0*0, io#Bg^#i&# 

I.C:i:fc:J:-5T, PBS l 24(CAIt1-|>l50St)f$^ 

1 8t^ffi$iis>9)'c.rai^fi-^4 0 9(^mMm>^^p 

B S 1 2 4 <0fiI{cieHt6 Jii>f$c^^^li^t« i i: 
^T^ SOT, J: '3iE?lt:a!lg36B<^®»f*^^^«l 

[00521 

mifi^m}m^-ti^i:m\'^xm^Mmi(rfm.m 
^^^«), 3mizm?>^^m.x/^mirmn 

imi 1 *iiHj<7)36S[T#)i^a<oio<Diiiso}^® 
[@2 1 mmi&<otf£mi i o o imm^mmv 

[ 04 1 siffiojgsoT^ 20 0 t:^:tmmmT 
[051 iiiS(7)j^®<o^^ 200 iiF^-mtimmT 

[06 1 *^jO36a^i«!!^a<0fl!i<0||JftojgS>& 

[08108(a) :mi<r^sxnt>nfimn2o 
3ff)mmbmiEm>mmi^-ti^y yvhh . 

08 (b) :mi(r^sm3.=e-^T^ti>td::^m. 

[091 36»^^ai^iia«:^t«iB&fllfi&0T'*S. 

1 0 0: 36i®a5 

10 1: 28^:^363621 

10 2: mmm. 

Ill, 112, 1 1 3 :jsaasv7^ 
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121. 122. 12 3. 124, 1 3 2 : «3£t' 

1 3 1 . 1 3 3. 1 34 : t'-A::^rU -y^ 

14 1. 144 ■.m^^l' 

14 2. lAS-.m^m'F 

161 : l/2«^(FNDffl) 

1 62. 1 63 : l/4S[:i« (2gi^«i5) 

164 : l/4«[;g)K (3S:gSti5) 

165 : l/mm(FNDm) 
17K 172:^a»7^/P^'- 
18K 184 : 3— dfA_y 



A 18 2: 

183 -.nmst 

19 1. 19 2: ^2S^S^ai^ 
2 0 0: 

20 1 : (lI^)GffiH- 
202 rdlSCSI 

20 3: mm^mmm)&m 

204:mmL'^7i'Yy^^< 

21 K 212. 217, 218 .m.m 
213, 214, 215, 216:{aa*~^ 
4 0 0: xrf-jL-y 
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